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CONTRIBUTIONS FROM THE CHEMICAL LABORATORY OF 
HARVARD COLLEGE. 

ON THE OXIDE OF DICHLORMETHOXYQ?INONEDIBEN 
ZOYLMETHYLACETAL* 

By C. Loring Jackson and H. A. Torrey. 

Presented May 12,1897. 

A paper on the acet?is derived from substituted qui?ones published 

by H. S. Grindley and one of us in 1895, contained a description f of a 

substance made by the action of sulphuric acid on the dichlordimethoxy 

quinonedibenzoyldimethylacetal, which had the formula 

C6Cl2(OCH3)2(OCOC6H5)20, 

and which was called then the oxide of dichlordimethoxyhydroquinonedi 
benzoate ; a name which the better knowledge of its constitution obtained 

from the work described in this paper makes it necessary for us to 
change 

to oxide of dichlormethoxyquinonedibenzoylmethylacetal. 
As it seemed probable that the atom of oxygen in this substance was 

attached to two of the carbon atoms of the benzol ring, we decided to 

continue the study of it, and we describe the results of our work in this 

paper. In the preceding paper nothing had been done with this body 

beyond establishing its composition and that of the corresponding ethyl 

compound, and the preparation and partial study of a reduction product 
obtained from the ethyl oxide by the action of hydriodic acid. 

In taking up again the study of the oxide the first point to be deter 

mined was whether the atom of oxygen is attached to one atom of car 

bon or to two. In the former case the substance must be either a ketone 

or a phenol. In writing the formula of this substance on the supposi 

tion that it is a ketone, it is necessary to assume such improbable in 

tramolecular transformations that we felt inclined to reject the ketone 

formula on this ground alone ; and this theoretical deduction was con 

* The work described in this paper formed part of a thesis presented to the 

Faculty of Arts and Sciences of Harvard University for the Degree of Doctor of 

Philosophy, by H. A. Torrey. 

t These Proceedings, XXX. 440. 



142 PROCEEDINGS OF THE AMERICAN ACADEMY. 

firmed by the behavior of the substance. Hydroxylamine does not act 

on the body ; but with phenylhydrazine products are obtained, to which 
we have devoted much attention with little result, because they are so 

unstable. They 
seem to resemble the isoamylamine compounds de 

scribed later, and, if this is the case, tell against a ketone formula for 

the substance. This evidence', therefore, so far as it goes, is unfavorable 

to the ketone formula, but not conclusive against it. The action of a hot 

solution of sodic hydrate 
on our substance converted it into the sodium 

salt of chloranilic acid, and this result cannot be brought into harmony 
with a ketone formula, for in that case the sodic hydrate must have con 

verted the ketone group C-0 into a phenol group C-OH. The ketone 
attachment of the oxygen must, therefore, be rejected. 

We have not succeeded in constructing any formula for our substance 

with the oxygen present in a 
hydroxyl group, as this would give 

seven sub 

stituting radicals to be arranged upon the benzol ring ; and we may add 

that the existence of a hydroxyl group is inadmissible on experimental 

grounds, since cold sodic hydrate has no action upon the substance. 

After we had thus proved that the oxygen is not attached to a single 

atom of carbon, a molecular weight determination was made, which 

showed that the body 
was derived from only 

one molecule of the sub 

stituted quinone. We next considered the different ways in which the 

atom of oxygen could be attached to two atoms of carbon, and this led 

to four possible formulas for the substance : ? 
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In Formulas I. and II. the attachment is to two atoms of carbon in the 

para position, which in I. are the quinone atoms of carbon, in II. those 

which are attached to the hydroxyls in chloranilic acid. Formula III. 

represents the oxygen attached to two atoms of carbon in the ortho 

position ; and Formula IV. shows a meta attachment. Of the formulas 

we considered I. or II. the most probable, and devoted ourselves at first 

to the study of those. 

The conversion of the substance into chloranilic acid by the action of 

hot sodic hydrate can be easily explained by all four of these formulas, 
and therefore gives 

no aid in distinguishing between them. 

Isoamylamine converts the oxide into the isoamylamine salt of oxydi 

chlorisoamylamidoquinone, which has the following formula : ? 

In 
forming this substance from a 

body having Formula I. it is neces 

sary that the two methoxy groups should be acted on differently by 
the isoamylamine, since one of them is replaced by the isoamylamido 

group (C5HnNH), and the other converted into the phenol salt group 

(C5HnNH2HO). Such an action would be highly improbable theoreti 

cally, as these two methoxy groups are 
symmetrically disposed in this 

formula ; and it is proved to be impossible by our study of the action of 

isoamylamine on the similarly constituted dichlordimethoxyquinonedi 

methyldibenzoylacetal, C6Cl2(OCH3)2(OCH3)2(OCOC6H5)2, which was 
converted by it into dichlordiisoamylamidoquinone, C6C12(NHC5H11)202. 
Formula I., therefore, is not in harmony with these observations, and 

must be rejected. Formulas IL, III., and IV. can be easily brought into 

harmony with the results of the experiments with isoamylamine, as will 

be shown later. 

Sodic methylate converted the oxide into the sodium salt of the 

dichlordimethoxyquinonedimethylhemiacetal, which has the following 
formula : ? 
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In deriving this compound from a substance having Formula II. the 

atom of oxygen must take up a molecule of sodic methylate, thus pro 

ducing the intermediate body of these formulas :* 
? 

and then we must assume that the ONa of this body is converted into the 

OCHg of the hemiacetal by sodic methylate, 
an assumption which cannot 

be justified by any analogy, 
so that Formula II. must also be rejected.f 

There remain only Formulas III. and IV., the unsymmetrical struc 

ture of which made us at first think them highly improbable ; as a matter 

of fact, however, both of them explain in a 
satisfactory 

manner all the 

observations. This we will show only with Formula III., since For 

mula IV. would behave in a similar manner in every case. 

The conversion of the oxide into chloranilic acid by sodic hydrate 

would take place in three stages ; first, the addition of one molecule of 

sodic hydrate to the atom of oxygen, thus : ? 

second, the saponification of the acetal groups to the quinone ; and third, 

the saponification of the methoxy group to a hydroxyl.J 

* In these formulas the radicals in the quinone positions have been left out for 

the sake of simplicity. They offer no difficulties, as will be shown later. 

t It is perhaps worth while to state that the conversion of the hypothetical 

intermediate body into the hemiacetal could be brought about by splitting off sodic 

benzoate, thus forming a new oxide, which afterward might react with the sodic 

methylate ; but, as this new oxide must have the conformation of either Formula 

III. or IV., it does not seem worth while to bring this strained hypothesis forward 

as a support for Formula II. 

X That such methoxy groups on a quinone ring are saponified by sodic hydrate 

has been shown by the experiments of H. S. Grindley and one of us. (These Pro 

ceedings, XXX. 433.) In this respect they resemble those in picric ether or trinitro 

phloroglucine ether much more than those in anisol. 
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The formation of the isoamylamine salt of oxydichlorisoamylamido 

quinone by the action of isoamylamine 
on the oxide would begin by 

the addition of one molecule of isoamylamine, forming the inter 

mediate product, which would then be followed by the conversion of 

the acetal groups to the quinone, the replacement of the methoxy 

group by the isoamylamido group C5HnNH, and the addition of a 

molecule of isoamylamine to the hydroxyl. The two steps in this 
conversion which might be regarded 

as doubtful are the conversion of 

the acetal to the quinone by isoamylamine and the replacement of the 

methoxy by the isoamy lamido group. Fortunately, 
we have been able to 

remove all doubt about both these steps by acting on the dichlordi 

methoxyquinonedimethyldibenzoylacetal, 

C6Cl2(CH30)2(CH30)2(OCOC6H5)2, 
with isoamylamine, when it was converted into dichlordiisoamylamido 

quinone, C6Cl2(C6HnNH)202. 
The formation of the sodium salt of the dimethylhemiacetal by the 

action of sodic methylate 
on the oxide is explained in a similar way : ? 

the formation of the intermediate addition product being followed by 
conversion into a 

quinone, which then takes up two molecules of sodic 

me thy late to form the hemiacetal. 

The only other derivative of the oxide known is the reduction product# 
obtained by Grindley and one of us by the action of hydriodic acid. This 
substance gave upon analysis the formula C6Cl2OC2H5OH(OCOC6H5)2, 

VOL. XXXIII. ? 10 

* These Proceedings, XXX. 442. 
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but has not yet been studied sufficiently to determine its constitution with, 

certainty. We shall therefore content ourselves with saying that a sub 

stance with the formula given above could be easily derived from the 

oxide with the ortho attachment by the action of hydriodic acid. 
In the foregoing discussion of the formulas of the oxide, the arguments 

were based in large part upon the product obtained from it by the 
action of isoamylamine, and it is necessary, therefore, here to give 

our 

proofs of the constitution of this body. Its analysis led to the formula 

C6Cl2(C6H11NH)(C5H11NH2HO)02, that is, an isoamylamine salt of a 

phenol, and this view was confirmed by the following observations : sodic 

hydrate set free isoamylamine from it ; with hydrochloric acid a substance 

was obtained having the formula C6Cl2(C5HnNH)H002, and melting 
at 188? ; argentic nitrate converted it into C6Cl2(C5HnNH)Ag002, 
and we have also made the corresponding barium salt. That it was a 

quinone was shown by its dark color and its conversion into a colorless 

product by# 
reduction. For the sake of comparison with this body we 

made the dichlordiisoamylamidoquinone, C6Cl2(C5HnNH)202, by the 

action of isoamylamine 
on chloranil, it melted at 224? to 225? ; and 

also the isoamylamine salt of chloranilic acid, C6Cl2(OHH2NC5H11)202; 
both of which differed entirely in properties from the product made from 

the oxide. 

The oxide when treated with diisoamylamine gave a compound 
corre 

sponding to that from isoamylamine, C6C12(C5H11)2N(C5H11)2NHH002, 

melting at 168? to 169?. With chloranil diisoamylamine gave 

C6C12((C5HU)2N)202. 

In looking for actions analogous 
to those just described, we are 

obliged 

to resort to the fat series, as no oxide similar to ours is known in the 

aromatic series, the nearest approach to it being cineol according to the 

formula ascribed to it by Br?hl, in which, however, the oxygen spans 

the benzol ring in the para position. In the fat series ethylene oxide 

shows a structure similar to that of our oxide, as its atom of oxygen is 

attached to two adjacent atoms of carbon ; and in its behavior with 

various reagents we find a marked similarity to the reactions of our 

oxide. Thus its conversion into glycol by the action of water corre 

sponds to the formation of chloranilic acid by sodic hydrate, and with 

ammonia the ethylene oxide gives among other products an amino-alcohol, 

HOCH2CH2NH2, analogous to the intermediate product which must 

be formed by the action of isoamylamine 
on our oxide. On the other 

hand we have not been able to find any case in which a fat oxide belong 
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ing to another than the a series shows these reactions, and this, so far 

as it goes, throws the balance in favor of adopting the ortho attachment 

of the oxygen (Formula III.) rather than the meta attachment (Formula 

IV.) in our oxide. 

The decision between Formula III. (with the ortho attachment) and 

Formula IV. (with the meta attachment) could not be founded on any 

study of the derivatives of the oxide, as both formulas would give the 

same products when the oxygen bond was opened. We accordingly tried 

to solve the problem by the study of analogous substances, as follows : 

we exposed to the action of boiling sulphuric acid resorcine as an 

example of a substance with meta hydroxyls, and pyropateehine (or 

some of its derivatives) as a substance with ortho hydroxyls, in the hope 
of obtaining an oxide similar to the one we have been studying, but 

in neither case was an oxide of this class formed. Resorcine under the 

action of boiling dilute sulphuric acid gave a body, which we recognized 
by its properties as resorcine ether formed by the union of two mole 

cules of resorcine. The experiments with pyrocatechine and its deriva 

tives, when the substance underwent any change, gave colored products, 

which were 
probably formed from a quinone. These experiments, there 

fore, threw no 
light upon the question. 

From the discussion given above it appears that we cannot decide 

with certainty whether the oxygen in our oxide is in the ortho or meta 

position ; we are of the opinion, however, that it has the ortho attach 

ment, not only from the analogy between our oxide and ethylene oxide 

pointed out above, but also from the fact that the formation of anhy 
drides and similar couplings by two radicals in the meta position to each 

other are unknown, whereas these actions are among the most familiar 

characteristics of the ortho series. 

We also describe tetrabromguaiacol, melting at 162? to 163?, and 

tribromveratrol, melting at 86? to 87?, which were made in connec 

tion with our work on the action of sulphuric acid on derivatives of 

pyrocatechine. 
When we first undertook this work, we devoted a 

great deal of time 

to the preparation of mixed acet?is like the dichlordiethoxyquinonedi 
methyldibenzoylacetal, 

as we 
hoped by the saponification of these sub 

stances to be able to determine which of the formulas of the oxide was 

correct ; but these experiments led to no result, as the action of sodic 

methylate on dichlordiethoxyquinone, or of sodic ethylate on dichlordi 

methoxyquinone, produced mixtures from which the desired compounds 
could not be isolated. This is not surprising, as we found subsequently 
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that the ethoxy groups could be replaced by methoxy groups, or the re 

verse, when one of our compounds was treated with the sodic alcoh?late 

containing the radical, which was not already attached to its quinone ring.* 
The acetyl acet?is corresponding to the benzoyl acet?is have also been 

made by us, and have the following melting points : ? 

C6Cl2(OCH8)2(OCH8)2(OCOCH8)2, melting point 177? to 178? ; 

C6Cl2(OC2H5)2(OC2H5)2(OCOCH3)2, melting point 120? to 121?. 

We also describe some experiments on the action of sodic alcoholates 

on quinone itself and on chloranil, which led to substances probably simi 

lar to the colored compounds obtained from nitro aromatic bodies by the 

action of sodic alcoholates by Lobry de Bruyn,t Victor Meyer,t and 

Ittner and one of us.? These experiments were abandoned after some 

progress had been made on account of the work of Astre || in the same 

field, and are described here only because they cannot be brought into har 

mony with the theory advanced by Astre to account for these substances. 

The discussion of this question will be found in the experimental part. 

We also observed that an alkaline solution of sodic chloranilate was 

converted into iodoform by treatment with iodine. 

Experimental Part. 

Preparation of the Oxide of Dichlormethoxyquinonedibenzoylmethylacetal, 

C6Cl2OCH80(C02C6HB)2OCH8. 
This preparation was carried on essentially in the manner described 

by Grindley and one of us in a previous paper,H but we think it best to 

describe the process again here, as in that paper it is not given continu 

ously, but scattered through different paragraphs, and also because we 

have introduced a few improvements in the details. 

To convert chloranil into dichlordiphenoxyquinone fifty grams of chlor 

anil, previously converted to a fine powder by reduction to tetrachlor 

hydroquinone by sulphurous acid followed by oxidation with nitric 

acid,## were treated with a strong aqueous solution of potassic phenylate 

* 
Compare Gattermann and'Ritschke, Ber. d. ehem. Ges., XXIII. 1738 (1890). 

t Rec. Trav. Chim. Pays Bas, XIV. 89. 

? Ber. d. ehem. Ges., XXVII. 3153. 

? Am. Chem. Journ., XIX. 199. 

|| C. R., CXXI. 326, 530. 

1 These Proceedings, XXX. 423. 
** This preliminary treatment is essential to the success of the process. We have 

not succeeded in getting a sufficiently fine powder by mechanical pulverization. 
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made from fifty grams of phenol and twenty-five grams of potassic 

hydrate. The product was washed thoroughly with water, then with 

alcohol, and finally with benzol or ether. It was not recrystallized. 

The dichlordiphenoxyquinone was then converted into the dichlor 

dimethoxydimethylhemiacetal by adding twenty grams of it in small 

portions at a time with constant agitation to the sodic methylate made 

from five grams of metallic sodium and 120 c. c. of methyl alcohol. It 

was found best to carry on this reaction in a flask. The mixture was 

then warmed on the water bath, and afterward allowed to stand for 

a short time to permit the separation of the sodium salt of the hemiace 

tal, which was sometimes hastened by the addition of a little ether. The 

salt collected on a filter was washed with ether and with a very little 

alcohol, or better a mixture of alcohol and ether. 

The dibenzoylacetal 
was next made by treating twenty-five grams 

of the dry salt suspended in a small quantity of methyl alcohol with 

twenty-two grams of benzoylchloride. The reaction was completed by 

warming the mixture for a short time on the water bath. The product 

usually contained, in addition to the colorless dibenzoylacetal, a red sub 

stance, probably dichlordimethoxyquinone, which was most easily 
re 

moved by treatment with warm sodic hydrate, as this reagent converted 

the red substance into sodic chloranilate, but did not act on the acetal. 

The chloranilate was then washed out with hot water, leaving the acetal 

pure enough for our purposes. 

The dry acetal was next saponified by heating it for fifteen or twenty 
minutes in a flask with a return condenser with sulphuric acid of specific 

gravity 1.44. The contents of the flask were then allowed to cool, and 

after the addition of a little water the solid product was filtered out, and 

washed with hot water to remove the chloranilic acid always formed in the 

reaction. The white oxide left was then purified by 
one or two recrystalliza 

tions from chloroform and alcohol. The yield of oxide was a little under 

80 per cent of the amount which should be obtained from the acetal. 

The processes which are carried on in this preparation are represented 

by the 
following reactions : ? 

C6C1402 + 2 NaOC6H5 
= 

C6Cl2(OC6H5)202 + 2 NaCl. 

CflCla(OC6H6)A + 4 NaOCH3 = 
C6Cl2(OCH3)2(ONa)2(OCH3)2 

+ 2 NaOC6H5. 

C6Cl2(OCH3)2(ONa)2(OCH3)2 + 2 C6H5C0C1 = 

2 NaCl + C6Cl2(OCH3)2(OCOC6H5)2(OCH3)2. 
C6Cl2(OCH3)2(OCOC6H3)2(OCH3)2 + H20 = 

C(iCl2OCH30(OCOC6H5)2OCH3 + 2 CH8OH. 
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Determination of the Molecular Weight of the Oxide. 

This determination was made to find out whether the oxide was 

derived from one or more molecules of the benzoylacetal. The boiling 

point method of Beckmann was used with benzol as the solvent, and the 

following results were obtained : ? 

Solvent. Substance. A M 

17.08 0.4315 0.138? 489 
17.05 0.6761 0.228? 465 
17.02 0.9787 0.328? 468 

Mean 474 

The temperature error did not exceed 3? in the last decimal place. 

Calculated Molecular weight for Found. 

C6C120CH30(0C0C6H5)20CH3. Mean. 

463 474 

These results show that the oxygen atom does not bind together two 

benzol rings. 

Action of Sodic Hydrate on the Oxide C6Cl2OCH30(OCOC6H5)2OCH3. 

The oxide did not dissolve in a cold solution of sodic hydrate, but 

when the two substances were allowed to stand together for twenty 

hours, it was found that a small quantity of sodic chloranilate had sepa 

rated out. 

If, on the other hand, the oxide was boiled with sodic hydrate, it was 

decomposed rapidly 
even when a dilute solution was used. 1.5 grams 

of the oxide were boiled for half an hour with a solution of 5 grams 

of sodic hydrate in 60 c. c. of water ; at the end of this time the oxide 

had disappeared completely, and the liquid had taken on a dark purple 
color. It was filtered while still hot, and the filtrate on cooling depos 

ited crystals, 
which looked like sodic chloranilate. To determine their 

composition they 
were collected on a filter, and, after washing with 

alcohol and a little water, recrystallized from hot water. The crystals 

were then dried over sulphuric acid, and finally at 110?-120?, when an 

analysis gave the following result : ? 

0.1707 gram of the salt gave 0.0949 gram of sodic sulphate. 

Calculated for C6Cl2(ONa)202. Found. 

Sodium 18.18 18.02 

The product therefore was sodic chloranilate. 
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Action of Sodic Methylate on the Methyl Oxide 

C6Cl2OCH30(OCOC6H5)2OCH3. 

One gram of the oxide was added to a solution of sodic methylate made 

by the action of 0.2 gram of metallic sodium on 10 c. c. of methyl al 

cohol. After heating the mixture for a short time on the water bath the 

liquid became slightly yellow, and the oxide went into solution, but soon 

after a white substance was deposited, the quantity of which increased as 

the liquid cooled ; at the same time the odor of ben zoic methy lester was 

observed. The product of the reaction was allowed to stand at ordinary 

temperatures for half an hour, after which the white precipitate 
was 

collected on a filter, and washed at first with methyl alcohol, in which it 

is only slightly soluble, and finally with ether. The washed precipitate 
was then dissolved in water, and the solution, after it had been filtered, 

acidified with dilute hydrochloric acid. The white flocculent precipitate 
formed by the acid was washed thoroughly with water, alcohol, and 

ether ; and next redissolved in sodic hydrate, filtered, and reprecipitated 

with dilute hydrochloric acid. These solutions and reprecipitations 
were 

repeated several times until the precipitate was perfectly white. 

The amorphous white substance thus obtained was very similar in 

appearance to a hemiacetal. It was dried and analyzed with the follow 

ing result : ? 

0.1368 gram of the substance gave by the method of Carius 0.1300 gram 
of argentic chloride. 

Calculated for C6C12(0CH3)2(0H)2(0CH3)2. Found. 

Chlorine 23.59 23.49 

This analysis indicates that the substance is the dichlordimethoxyqui 

nonedimethylhemiacetal, and this view of its composition is confirmed by 

the following experiment. A small quantity of the substance was heated 

with dilute hydrochloric acid, when a red crystalline body was obtained 

melting in the crude state at 140?, after recrystallization at 141?. This 

must therefore have been the dichlordimethoxyquinone whose melting 

point is 141?-142?. 

The hemiacetal could be formed from the oxide by the following 
reactions : ? 

C6Cl2OCH30(OCOC6H5)2OCH3 + NaOCH3 = 

C6Cl2(OCH3)2ONa(OCOC6H5)2OCH3 
= 

C6H5COONa + C6H5COOCH8 + C6C12(0CH3)202. 

An odor of benzoic methylester 
was observed, as 

already stated. 

C6C12(0CH3)202 + 2 NaOCH3 = 
CfJCl2(0CH8)2(0Na)2(0CH3)2. 
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Action of Sodic Methylate on the Ethyl Oxide 

C6Cl2(OC2H6)0(OCOC6H5)2OC2H5. 
One gram of the ethyl oxide was added to a solution of sodic methylate 

made by the action of 0.2 gram of sodium on 12 c. c. of methyl alcohol. 

The oxide went into solution at once, but after the solution had been 

heated on the steam bath for a short time a white precipitate 
was thrown 

down, the amount of which was increased by the addition of ether. 

After purification by alternate precipitation by hydrochloric acid, and 

solution in sodic hydrate, 
as described in the preceding section, the 

substance was dried in a desiccator, and analyzed with the following 

result : ? 

0.1527 gram of the free hemiacetal gave by the method of Carius 0.1456 

gram of argentic chloride. 

Calculated for C6Cl9(OCH3)2(OH)2(OCH3)2. Found. 

Chlorine 23.59 23.58 

As the mixed ethyl methyl hemiacetal, which would be expected here, 

contains 21.58 per cent of chlorine, there can be no doubt that the pro 

duct was the dimethylhemiacetal ; and this view was confirmed by the 

following experiment. A small quantity of the substance was heated 

with dilute hydrochloric acid, when a red solid was formed which melted 

at 140?, and therefore was the dichlordimethoxyquinone. 
From these 

observations it follows that the behavior of the ethyl oxide with sodic 

methylate is the same as that of the methyl oxide, except that, in ad 

dition to the formation of the hemiacetal, the ethoxy groups have been 

replaced by methoxy groups. 

After the work just described had shown that ethoxy groups in the 

ethyl oxide could be replaced by methoxy groups under the influence of 

sodic methylate, the following experiment 
was tried to see whether a 

similar change could be produced with the dichlordiethoxyquinone 
: 0.7 

gram of this substance were treated with a solution of the sodic methylate 

made from 0.2 gram of sodium and 5 c. c. of methyl alcohol ; the hemi 

acetal formed was decomposed with dilute hydrochloric acid, and the red 

quinone obtained recrystallized 
from alcohol, and then from benzol, when 

it melted at 139?, showing that it was dichlordimethoxyquinone, and 

therefore that the methoxy groups had replaced the ethoxy groups in 

this case also, as was to be expected. 

We next tried an experiment 
to see whether the reverse change could 

be brought about. One gram of the methyl oxide, 

C6Cl2OCH30(OCOC6H5)2OCH3, 
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was treated with a solution of sodic ethylate, and the hemiacetal formed 

decomposed with hydrochloric acid, when the crude quinone thus obtained 

melted at 100?-105?, and recrystallization did not raise the melting 

point above 105? ; it is, therefore, dichlordiethoxyquinone, which melts at 

104?-105?, and the ethoxy group has replaced the methoxy group. 

These experiments make it probable that any alcohol radical can be re 

placed by any other in these substituted qui?ones, if the substance is 

treated with the proper sodic alcoh?late,* and therefore that the isolation 

of mixed hemiacetals containing 
one radical on the ring and another in 

the acetal part of the molecule would be a matter of great difficulty. 

These experiments were in fact undertaken to explain the failure of our 

work on such mixed hemiacetals and acet?is, which we had tried to pre 

pare, because we hoped the conversion of them into the corresponding 
oxides would throw some light 

on the constitution of these latter bodies. 

Our attempts to make the dimethoxyquinonediethyldibenzoylacetal led 

to the diethoxydiethyl body as the principal product, but probably a 

small quautity of the mixed acetal was also formed, as the crude product 

began to melt at 130?, and it was only after many crystallizations that 

tbe pure diethoxydiethylacetal melting at 170? could be obtained. 

Action of Isoamylamine on the Oxide C6Cl2OCH30(OCOC6H5)2OCH3. 

Three grams of the oxide were dissolved in hot benzol, and 4.5 grams 
of free isoamylamine 

were added with constant stirring. A reaction 

took place at once with the formation of a 
yellow precipitate so abun 

dant that the contents of the beaker became almost solid. As this yellow 
substance is very unstable, we devoted our attention at first to the pro 
duct of its decomposition, which was more easily obtained and purified. 
To bring about the decomposition the mixture was heated gently, when 

the yellow color changed to a 
purplish red, and the greater part of the 

solid went into solution, but was 
deposited as the benzol cooled. The 

purplish red solid thus obtained was washed with benzol, and then with 

water, after which it was purified by recrystallization from hot benzol, 

to which a very little methylalcohol had been added. It was then dried 

at 100? and analyzed with the following results : ? 

* 
Replacements similar to these have been observed with other classes of bodies 

by Friedel and Crafts, Ann. Chem., CXXXIIL 208 ; Israel, Ibid., CCXXXI. 220 ; 

Isbert, Ibid., CCXXXIV. 160; Peters, Ibid., CCLVII. 353; Purdie, Ber. d.chem. 

Ges., XX. 1554 ; Bertoni, Gaz. China., XII. 435, XV. 361 ; and Gattermann and 

Ritschke, Ber. d. ehem. Ges., XXIII. 1738 (1890). 
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I. 0.1089 gram of the substance gave by combustion 0.2085 gram of 

carbonic dioxide and 0.0715 gram of water. 

II. 0.1147 gram of the substance gave by the method of Carius 0.0931 

gram of argentic chloride. 

III. 0.1216 gram of the substance gave 0.0969 gram of argentic 
chloride. 

Calculated for Found. 

C6C12C5HUNH0NH3C5HU02. I. II. III. 

Carbon 52.60 52.22 

Hydrogen 7.19 7.29 

Chlorine 19.45 20.06 19.71 

These results show that the substance is the isoamylamine salt of the 

dichlorisoamylamidoxyquinone. The formation of such a 
body from the 

oxide can be explained by the following reactions.* In the first place, 

the addition of one molecule of isoamylamine to the atom of oxygen 

forming C6Cl2OCH30H(C5HnNH) (OCOC6H5)2OCH3 ; next, the re 

placement of the methoxy group by an isoamylamido group, and the 

addition of a molecule of isoamylamine to the hydroxyl giving a complex 

substance, which must have had this formula : ? 

CeCl^CsHnN^?OHNH.CsH^CsHxiNH?OCOCe^^CH^ 
Tbis would finally be decomposed by the removal of benzisoamyla 

mide and benzoic methylester leaving the body analyzed 

CeCl^HnNHOHCsHnNH^. 

That the methoxy group can be replaced by the isoamylamido radi 

cal and the substituted acetal saponified to the quinone under these 

conditions will be proved by some experiments described later in this 

paper. 

Properties of the Isoamylamine Salt of Dichlorisoamylamidoxyquinone, 

C6Cl2(C5H11NH)(ONH2C5H11)02. ?This substance, when crystallized 
from a mixture of benzol and methyl alcohol, appears in purplish 

red needles, which, when examined with the microscope, are seen to 

be long, very slender spindle-shaped plates or flattened needles of a 

pale purple color. When heated it decomposes into the free phenol 

melting 
at its usual temperature, 188?, and isoamylamine, which could 

be seen coating the upper parts of the melting tube, and was recog 

* These reactions are arranged in the order which we think will be most easily 

understood. We do not mean to imply that they took place in this order ; in fact, 

our work on the yellow product seems to indicate that they did not. 
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nized by its odor. It is easily soluble in methyl or ethyl alco 

hol ; soluble in acetone, or acetate of ethyl ; slightly soluble in cold 

benzol, or chloroform, more soluble in either of these solvents when 

hot ; insoluble in ether, ligroin, carbonic disulphide, or water ; glacial 

acetic acid dissolves it, but nothing is precipitated from this solution by 
the addition of water. All of its solutions show a purple color. The 

best solvent for it is a mixture of benzol and a little methyl alcohol. 

Dilute hydrochloric acid, or nitric acid, converts it into a black powder. 

If a strong acid is used, a red solution is formed, from which water pre 

cipitates the black substance. The most convenient way of obtaining 

this black body is by adding dilute hydrochloric acid to an alcoholic 

solution of the salt, when it falls as a precipitate. It is the free phenol 

C6C12(C5H11NH)0H02, which is described later in this paper. An 

aqueous solution of sodic hydrate does not dissolve the substance, but, 

if the alkali is added to an alcoholic solution of the salt, a light colored 

compound is precipitated, and at the same time the odor of an amine is 

observed ; heavy white fumes are 
produced, when hydrochloric acid 

vapors are brought near the vessel containing this mixture. The pre 

cipitate is, therefore, probably the sodium salt, but it was not thought 
worth while to study it. Baric chloride gives 

a violet precipitate, argen 
tic nitrate a red gelatinous precipitate, when added to an alcoholic solu 

tion of the salt. These precipitates were more 
carefully studied in order 

to characterize the substance more 
thoroughly. 

Silver Salt of Dichlorisoamylamidoxyquinone, 
C6Cl2(C5HnNH)OAg02,2 H20. 

This salt was prepared by adding to a dilute alcoholic solution of the 

isoamylamine salt an aqueous solution of argentic nitrate in excess. 

After stirring the solution for some time a mass of olive-gray needles 

separated, which were collected on a filter, washed very thoroughly with 

water, and with a mixture of alcohol and water, sucked dry 
on the filter 

pump, and then dried in a desiccator over 
sulphuric acid to a constant 

weight. The analysis of the salt gave the 
following results : ? 

0.1387 gram of the salt dried in a desiccator lost 0.0124 gram of water 
when heated to 105?-110?. 

Calculated for C6Cl2(C5H11NH)OAg02, 2 H20. Found. 

Water 8.58 8.94 

The amount of silver in the salt dried at 105?-110? was determined 
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by heating it in a sealed tube with nitric acid (specific gravity 1.5) and 

weighing the argentic chloride formed. 

I. 0.1223 gram of the substance gave 0.0459 gram of argentic chloride. 

II. 0.1866 gram of the substance gave by the method of Carius (with an 
excess of argentic nitrate) 0.1425 gram of argentic chloride. 

Calculated for Found. 

C6Cl2(C5HxlNH)0Ag02. I. II. 

Silver 28.05 28.18 

Chlorine 18.44 18.88 

Properties of the Silver Salt. ? If in making this salt the argentic 
nitrate is added slowly to a cold dilute solution of the isoamylamine salt, 

and the separation takes place slowly, the salt is obtained in olive-gray 

needles, which contain two molecules of water of crystallization, 
as 

shown by the analysis given above. These needles, when heated to 

110?, lose the water of crystallization, and turn red. If, on the other 

hand, the solution of argentic nitrate is added to a warm concentrated 

solution of the isoamylamine salt, a red gelatinous precipitate is obtained, 

which looks very much like currant jelly, and to judge from its color 

consists of the anhydrous salt. The red gelatinous 
mass showed a ten 

dency to pass over into the gray crystalline form ; and the red amorphous 

body could be obtained from the gray needles by dissolving them in a 

hot mixture of alcohol and water and cooling rapidly. The crystallized 

salt is very slightly soluble in cold water, more so in hot ; slightly soluble 

in alcohol. The red amorphous form is insoluble in either water or 

alcohol. 

The colorless filtrate from the olive-gray crystals obtained in the prep 

aration of the silver salt was treated with sodic hydrate, when a strong 

smell of isoamylamine 
was observed, showing that the atom of silver had 

replaced the molecule of isoamylamine in the original salt, as was to be 

expected. 

Barium Salt of Dichlorisoamylamidoxyquinone, 

[C6Cl2(C5HnNH)002]2Ba. 2 H20. 

This salt was prepared by adding a dilute solution of baric chloride to 

the isoamylamine salt dissolved in cold alcohol. The purplish precipi 
tate was collected on a filter, and washed first with alcohol, and after 

ward with water, until the wash water gave no test for a chloride. It was 

then dried in vacuo over calcic chloride, and analyzed with the following 

results : ? 
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0.2063 gram of the salt dried in vacuo lost 0.0100 gram of water when 

heated to 110?. 

Calculated for [C6Cl2(C5H11NH)002]2Ba. 2 H20. Found. 

Water 4.95 4.85 

0.1958 gram of the salt dried at 110? gave 0.0641 gram of baric sulphate. 
Calculated for [C6Cl2(C5H11NH)002]2Ba. Found. 

Barium 19.83 19.25 

Properties of the Barium Salt. ? It consists of crystalline plates of a 

violet color, which are slightly soluble in cold water, more soluble in 

hot, but insoluble in alcohol. A dilute solution of the salt gives the 

black free oxyquinone 
on addition of hydrochloric acid. 

Dichlorisoamylamidoxyquinone, C6Cl2(C5HnNH)OH02. 

This substance is formed whenever one of its salts is treated with 

dilute hydrochloric acid. It was prepared for analysis by adding dilute 

hydrochloric acid to a solution of the purple isoamylamine salt in warm 

alcohol ; the black precipitate thus obtained was washed thoroughly with 

water, and then crystallized from hot benzol, until it showed the con 

stant melting point 188?, when it was dried at 100?, and analyzed with 
the following results : ? 

0.1756 gram of the substance gave by the method of Carius 0.1832 gram 
of argentic chloride. 

Calculated for C6Cl2(C5HnNH)0H02. Found. 

Chlorine 25.54 25.80 

Properties of Dichlorisoamylamidoxy quinone. 
? The substance forms 

bronze black flattened needles, or 
long plates. When crystallized from 

hot alcohol and examined with the microscope, rhombic plates are some 

times observed, which are more 
usually united into short and broad 

plates looking like an hour glass ; these crystals have a brownish yellow 

color, but look black when in thicker layers, as, for instance, when two 

plates overlap, the portions in contact with each other look black, while 

the other parts of both plates are brownish yellow, thus giving 
a very 

characteristic effect. As the crystallization continues, the hour glass 
forms develop into the long plates mentioned at first. It melts at 188? ; 
it is soluble in methyl or 

ethyl alcohol, benzol, chloroform, ether, or 

acetone ; slightly soluble in ligroin ; very slightly soluble in carbonic 

disulphide. Benzol is the best solvent for it. Its solutions show a 

purple color. Strong sulphuric acid dissolves it with a 
purple color, 

but the original substance is precipitated from this solution by dilution 
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with water. Sodic hydrate dissolves it, forming 
a purple solution, from 

which acids throw down the unaltered substance. The properties of the 

substance, therefore, confirm the inference drawn from its preparation 

and analysis, that this is the free oxyquinone. 

Yellow Product of the Action of Isoamylamine on the Oxide. 

In the description of the action of isoamylamine on the oxide it was stated 

that a 
yellow substance was formed at first, which was converted by heating 

the mixture into the purple isoamylamine salt of the dichlorisoamylami 

doxyquinone. It would have been interesting 
to determine the compo 

sition of this intermediate product between the salt and the oxide, but 

unfortunately it was so unstable, and its properties rendered its purifi 

cation so doubtful, that we can make no certain statement in regard to it. 

It was prepared by dissolving 0.5 gram of the oxide 

C6Cl2OCH30(OCOC6H5)2OCH3 
in a 

large quantity of benzol, and adding with continual stirring 0.6 

gram of isoamylamine. The solution immediately turned yellow, and 

after standing for a minute or two suddenly began to coagulate, and 

finally solidified entirely into a yellow gelatinous mass with a slight 
greenish fluorescence. It was washed on a filter with benzol, until the 

filtrate, which was red at first, became colorless, and was then dried 

on a porous plate ; but, as it darkened somewhat, it was washed again 
with chloroform and alcohol, until it was yellow throughout. After 

drying in vacuo an 
analysis 

was made, which gave 16.66 per cent of 

chlorine. This is not far removed from 15.93, the percentage of chlo 

rine in the not improbable intermediate compound 

C6Cl2CH30(OHNH2C5Hn)0(OCOC6H5)OCH3, 

in which one of the acetal groups has been saponified to a quinone oxy 

gen. We did not attempt to get more analyses of this substance, be 

cause, owing to its instability and amorphous character, we did not feel 

that much confidence could be placed in them, and therefore preferred 
to devote our time to work which had a more immediate bearing 

on 

the nature of the oxide, and which also promised to give 
more trust 

worthy results. 

Action of Isoamylamine on Chloranil Dichlordiisoamylamidoquinone, 

C6C12(C6HUNH)202. 

The work described in this and the two following sections of the paper 
was undertaken to obtain bodies closely related to our isoamylamine salt 
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of dichlorisoamylamidoxyquinone, the study of which might throw some 

light on the formation of that body. 
Two grams of chloranil were dissolved in hot benzol, and heated with 

two grams of isoamylamine with constant stirring. At first a green 

coloration was noticed similar to that obtained by the action of sodic 

alcoholates on chloranil, but on longer heating of the mixture this green 

color gave place to a purple, and on 
cooling beautiful purple plates 

separated from the solution. The substance was washed thoroughly with 

alcohol to remove a white impurity, probably the chloride of isoamylamine, 

which had separated with it, and then reerystallized from benzol until it 

showed the constant melting point 224?-225?, when it was dried at 100?, 
and analyzed with the following result : ? 

0.1786 gram of the substance gave by the method of Carius 0.1500 gram 
of argentic chloride. 

Calculated for C6C12(C5HUNH)202. Found. 

Chlorine 20.46 20.76 

Properties of Dichlordiisoamylamidoquinone. 
? The substance crystal 

lizes in long plates 
or flattened needles terminated by 

a 
single plane at 

a not very oblique angle to the sides. The color is a dark red, and 

the crystals often show a marked purple iridescence, when separating 
from solution. It melts at 224?-22o?. It is slightly soluble in 
cold benzol, more freely in hot ; almost insoluble in alcohol ; insoluble 
in water. The best solvent for it is benzol. Strong hydrochloric 
acid has no apparent action on it ; strong sulphuric acid dissolves it, 
but the original red body is precipitated on the addition of water. 

Action of Isoamylamine on Dichlordimethoxyquinonedimethyldi 
benzoylacetal. 

To study this action 0.7 gram of the acetal were dissolved in hot 

benzol, mixed with 1.1 grams of isoamylamine, and the mixture heated 

to boiling 
on the steam bath. On cooling crystals were 

deposited exactly 
similar in appearance to those obtained by acting on chloranil with 

isoamylamine. After crystallization from benzol they melted at 224? 

225?, and therefore were the dichlordiisoamylamidoquinone, with which 

the substance also agreed in its other properties. Dichlordimethoxy 

quinone also gives this same product, when treated with isoamylamine. 
These experiments show that the methoxy radical in these substituted 

qui?ones can be replaced by the isoamylamido group, when the quinone 
is heated with isoamylamine, and also that 

isoamylamine is able to 
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convert a 
benzoylmethylacetal into the corresponding quinone, two points 

which are of great importance in interpreting the transformations of the 

oxide C6Cl2OCH30(OCOC6H5)2OCH3 under the influence of isoamyl 
amine. 

Isoamylamine Salt of Chloranilic Acid, C6Cl2(OHNH2C5Hn)202. 

This salt was made by dissolving a small quantity of chloranilic acid 
in warm alcohol, and adding 

a 
slight 

excess of isoamylamine; the salt 

appeared as an abundant purplish red precipitate, which was purified by 

washing it with benzol, alcohol, and water. It was dried at 110?, and 

gave the following results on 
analysis 

: ? 

I. 0.1307 gram of the salt gave by the method of Carius 0.0992 gram 
of argentic chloride. 

II. 0.2208 gram of the salt gave 0.1672 gram of argentic chloride. 

Calculated for Found. 

C6C12(0HNH2C5HU)202. I- II. 

Chlorine 18.54 18.77 18.72 

Properties of the Isoamylamine Chloranilate. ? It is a purplish red 

crystalline substance ; slightly soluble in methyl or ethyl alcohol ; 

also somewhat soluble in glacial acetic acid, but decomposed by it ; 

essentially insoluble in benzol, ether, chloroform, acetone, ligroin, car 

bonic disulphide, or 
ethylacetate. Hydrochloric acid decomposes the 

salt, giving 
a solution of chloranilic acid, which was 

recognized by the 

purple color of its aqueous solution, and the formation from this solution 

of the characteristic red silver salt. 

Action of Diisoamylamine on the Oxide C6Cl2OCH30(OCOC6H5)2OCH3. 

After the study of the action of isoamylamine 
on the oxide, which has 

been just described, it seemed of interest to determine whether a secon 

dary amine would act like a primary amine on the oxide, and accord 

ingly we took up this work with diisoamylamine. 
When to one gram of the oxide dissolved in hot benzol 2.5 grams of 

diisoamylamine 
were added, the solution turned yellow immediately, and 

this color finally gave place to red. On cooling 
no solid separated, but 

after evaporating off part of the solvent a reddish compound appeared. 

To obtain this in quantity the greater part of the benzol was evaporated 

off on the steam bath, and the rest was allowed to pass off spontaneously. 

The red solid left was washed thoroughly with water, and purified by 

crystallization, 
at first from a mixture of alcohol and water, and finally 
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from ligroin, until it showed the constant melting point 168?-169?, when 

it was dried at 100?, and analyzed with the following result : ? 

0.1245 gram of the substance gave by the method of Carius 0.0714 gram 

of argentic chloride. 

Calculated for C6C12( CgHn^NCOHNHCCgHu )2 )02. Found. 

Chlorine 
" 

14.06 14.17 

Properties of the Diisoamylamine Salt of the Dichlordiisoamylamidoxy 

quinone. 
? It separates from hot ligroin in reddish brown crystals, which 

melt at 168?-169?. It is very soluble in acetone, benzol, or chloroform ; 

soluble in cold alcohol, easily soluble in hot ; somewhat soluble in cold 

ligroin, 
more 

freely in hot. The addition of an acid to the alcoholic solu 

tion sets free the oxyquinone, which usually is precipitated as an oil. 

Plumbic acetate, when added to the alcoholic solution, gave a 
greenish 

precipitate. 

As the analysis and properties of this substance showed that diisoamyl 
amine had acted on the oxide in precisely the same way as the isoamyl 

amine, we decided not to pursue this line of work further. 

Action of Diisoamylamine 
on Chloranil. 

A small quantity of chloranil dissolved in hot benzol was treated with 
an excess of diisoamylamine. A green coloration was first noticed, which 

changed to brown in a short time, while a white crystalline substance was 

precipitated, which was recognized as the chloride of diisoamylamine by 

its properties. After the solution had been evaporated to a 
slight extent 

on the steam bath, the insoluble diisoamylamine salt was filtered out, and 

the filtrate mixed with its own volume of alcohol allowed to evaporate 

spontaneously. After several hours beautiful purplish black needles 

separated from the liquid, which were washed with alcohol and finally 

recrystallized from alcohol to purify them. After drying in vacuo it 

gave the following result on analysis 
: ? 

0.0971 gram of the substance gave by the method of Carius 0.0577 gram 

of argentic chloride. 

Calculated for G&Q\2[{G^S.n)2^]^. Found. 

Chlorine 14.58 
" 

14.69 

It is evident, therefore, that the diisoamylamine has acted on chloranil 

in the same way that isoamylamine acted. 

Properties of Dichlordidiisoamylamidoquinone, C6Cl2[(C5Hn)2N]202. 
? It crystallizes from alcohol in long reddish black needles. The sub 

stance is far from stable, giving off an odor of diisoamylamine 
on 

standing 
vol. xxxui. ?11 
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in the air, or in a desiccator. If exposed to the air for a 
long time, it turns 

first reddish brown, then yellowish brown, and finally becomes an unin 

viting sticky mass. 
Owing 

to this slight stability we are unable to state 

its melting point with certainty ; the highest melting point observed for 

it was 77?-78?. It is very easily soluble in benzol, ether, ligroin, car 

bonic disulphide, or chloroform ; soluble in alcohol or acetone ; insoluble 

in water. Alcohol is the best solvent for it. It dissolves in strong sul 

phuric acid, and this solution gives 
a 

precipitate, when diluted with 

water. Cold sodic hydrate has no apparent action on it. 

Action of Phenylhydrazine on the Oxide C6Cl2OCH30(OCOC6H5)2OCH3. 

When the oxide is warmed gently with phenylhydrazine 
a 

yellow sub 

stance is formed, which recalls the yellow intermediate body formed by the 

action of isoamylamine 
on the oxide. Before we found that isoamylamine 

led to definite compounds with comparative ease, we devoted a 
great 

deal of time to the study of this phenylhydrazine product and its deriva 

tives, but with no results of sufficient certainty to be described, for, 

although 
more stable than the yellow isoamylamine compound, this phenyl 

hydrazine derivative is not stable enough to give good results on analy 

sis. So far as our work has led to any formulas they are in harmony 

with what we should expect from our study of the behavior of isoamyl 
amine. 

Hydroxylamine apparently does not act on the oxide. 

Dichlordimethoxyquinonedimethyldiacetylacetal, 

C6Cl2(OCH3)2(OCOCH3)2(OCH3)2. 

This substance and the ethyl compound described in the next section 

were prepared 
for the sake of comparison with the corresponding benzoyl 

acet?is. 

3.5 grams of the sodium salt of the dichlordimethoxyquinonedimethyl 
hemiacetal were suspended in acetone, and 2 grams of acetyl chloride 

added with constant stirring. The action took place to some extent 

even in the cold, but to complete it the mixture was heated on the 

steam bath for a short time, until most of the acetone had passed off. 

The product 
thus obtained was crystalline, and somewhat colored 

by chloranilic acid and dichlordimethoxyquinone. It was purified by 

washing with alcohol, water, and dilute sodic hydrate, to remove sodic 

chloride, chloranilic acid, and the red substituted quinone, and at last 

by crystallization 
from a mixture of chloroform and alcohol, until it 
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showed the constant melting point 177?-178?, when it was dried at 

100?, and analyzed with the following result: ? 

0.2031 gram of the substance gave by the method of Carius 0.1534 gram 

of argentic chloride. 

Calculated for C6C12(0CH3)2(0C0CH3)2(0CH3)2. Found. 

Chlorine 18.44 18.67 

Properties of Dichlordimethoxyquinonedimethyldiacetylacetal. 
? The 

substance crystallizes from a mixture of chloroform and alcohol in good 

sized white prisms, in which two basal planes are 
usually so well devel 

oped that the crystals look like thick plates. The edges also consist of 
two basal planes commonly, and the ends of two planes at an obtuse 

angle to each other. The form seems to be monoclinic. Another very 
common form consists of rhombic plates with bevelled edges and very 

sharp acute angles, which are 
frequently truncated by two planes ; the 

enlargement of these planes forming the edges in the prisms described 

at first. It melts at 177?-178?.# It is easily soluble in chloroform; 

soluble in benzol; slightly soluble in ethyl or methyl alcohol, but 
more soluble in either of these solvents when hot; slightly soluble in 
ether or acetone ; almost insoluble in glacial acetic acid ; essentially in 

soluble in ligroin, carbonic disulphide, or water. A mixture of chloro 

form and alcohol is the best solvent for it. Sodic hydrate has no 

apparent action on it. 

The most interesting work with this substance was to try to convert it 

into an oxide similar to the one obtained from the benzoyl acetal. For 

this purpose it was heated with sulphuric acid of specific gravity 1.44, 
but the only product which seemed to be formed in these experiments 
was chloranilic acid ; no 

signs of an intermediate substance could be 

found. It appears, therefore, that the acetyl groups are far less firmly 
attached to the molecule in this class of compounds than the benzoyl 

groups. 

Dichlordiethoxyquinonediethyldiacetylacetal, 

C6Cl2(OC2H5)2(OCOCH3)2(OC2H5)2. 

Six grams of the sodium salt of dichlordiethoxyquinonediethylhemi 
acetal were suspended in a little acetone, and treated with 3 grams of 

acetyl chloride with constant 
stirring. The reaction took place even in 

the cold, but in order to be certain that it was 
complete the mixture was 

* The corresponding benzoyl compound melts at 193?. 
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heated gently on the steam bath for a few minutes. The product was 

washed with water, dilute sodic hydrate, and finally with a little alcohol ; 
after which it was crystallized from a mixture of chloroform and alcohol, 

until it showed the constant melting point 120?-121?, when it was dried, 

and analyzed with the following results : ? 

I. 0.2059 gram of the substance gave by the method of Carius 0.1356 

gram of argentic chloride. 

II. 0.1740 gram of the substance gave 0.1126 gram of argentic chloride. 

Calculated for Found. 

C6C12(0C2H5)2(0C0CH3)2(0C2H5)2. T. II. 

Chlorine 16.09 16.28 16.00 

Properties of Dichlordiethoxyquinonediacetyldiethylacetal. 
? This sub 

stance crystallizes from a mixture of chloroform and alcohol in very 

sharp rhombic plates with bevelled edges and the acute 
angles often 

truncated. It resembles the methyl compound strongly in crystalline 

form and habit except that the plates are 
usually thinner, and it crys 

tallizes even more beautifully. It melts at 120?-121?,* and is soluble 

in benzol or chloroform ; somewhat soluble in carbonic disulphide ; slightly 

soluble in cold methyl or ethyl alcohol, more soluble in hot ; insoluble 

in ligroin, 
or in water. A mixture of chloroform and alcohol is the best 

solvent for it. Sodic hydrate has no apparent action upon it. 

Action of Sulphuric Acid on Certain Diatomic Phenols. 

This work was undertaken in the hope that it might give some help in 

deciding whether the atom of oxygen in the oxide of dichlormethoxy 

quinonedibenzoylmethylacetal 
is in the ortho or meta position ; for if by 

treating ortho or meta diatomic phenols with sulphuric acid we could 

obtain from one or the other an oxide similar to that which we are study 

ing, there would be a strong probability that the oxygen in our oxide was 

attached in the same position as that in the new oxide. 

The phenols which we have used are resorcine as the meta body, 

pyrocatechine 
and some of its derivatives as the ortho compounds, and 

also chloranilic acid as a representative of the para series. 

The sulphuric acid of specific gravity 1.44 used in making the oxide 

C6Cf>OCH30(OCOC6H5)2OCH3 had no apparent effect on resorcine, but 

when it was boiled with an acid of specific gravity 1.71, a reddish brown 

solution was formed, which deposited 
a brown mass on 

cooling ; this dis 

* The corresponding benzoyl compound melts at 170?. 
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solved in sodic hydrate, and was reprecipitated by hydrochloric acid. 

From its properties there can be little doubt that it is the resorcine ether 

(C6H4OH)20, and therefore that two molecules of resorcine have taken 

part in its formation. 

Sulphuric acid of specific gravity 1.44 had no apparent effect on chlor 

anilic acid. 

Sulphuric acid of specific gravity 1.44 did not act on pyrocatechine, and 

when an acid of 1.84 specific gravity 
was used the substance was charred. 

Whenguaiacol was boiled with sulphuric acid of specific gravity 1.44 for 

three to four hours, the liquid turned purplish black, and on standing a 

small quantity of a black amorphous substance separated, which we have 

not yet succeeded in obtaining in sufficient quantity for identification ; 

but, as it became colorless when treated with zinc and sulphuric acid, and 

this reduction product 
was turned yellow by dilute nitric acid, it seems 

certain that it is not the desired oxide ; it probably belongs 
to the class of 

qui?ones. We hope that the study of this body will be continued in this 

Laboratory in the coming year. In the hope that the loading of the ben 

zol ring with bromine atoms would make the substance more stable, and 

at the same time encourage the formation of an oxide, since our oxide 

was prepared from a body with negative radicals on the ring, we next 

tried the action of sulphuric acid on tetrabromveratrol. With weaker 

acids no 
change 

was observed, but, when it was heated with an acid of 

specific gravity 1.84, a dark colored solution was formed, and sulphur 
ous dioxide was 

given off ; after dilution with water a red substance was 

precipitated, which we inferred was 
tetrabromorthoquinone from its color, 

and the fact that the sulphuric acid had given up oxygen in forming it. 

We have not succeeded as yet in obtaining anything resembling our 

oxide from any of the other brompyrocatechines or their ethers which we 

have tried. 

Tetrabromguaiacol, C6Br4OC H30 H. 

This substance was made in connection with the work just described 

as follows. Five cubic centimeters of bromine (a considerable excess 

over the four molecules required) were added slowly to 2 grams of guai 
acol. The reaction was very violent, hydrobromic acid being given off 

copiously, and before all the bromine had been added the oil solidified 
to a white mass. After the reaction had been rendered complete by 

heating for a short time on the steam bath, the product was crystallized 

from hot chloroform, until it showed the constant melting point 162?-163?. 
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The same substance was obtained by adding the guaiacol to the bromine. 

It was dried at 100?, and analyzed with the following result: ? 

0.2635 gram of the substance gave by the method of Carius 0.4485 gram 
of argentic bromide. 

Calculated for C6Br40CH30H. Found. 

Bromine 72.71 72.44 

Properties of Tetrabromguaiacol. 
? It crystallizes from chloroform in 

long 
white slender prisms, or thick needles with square ends ; and melts 

at 162?-163?. It is easily soluble in acetone or ether ; soluble in ethyl 
or methyl alcohol, or in chloroform, much more soluble in hot than in 

cold chloroform ; somewhat soluble in benzol, or carbonic disulphide ; 

slightly soluble in glacial acetic acid, or 
ligroin ; insoluble in water. It 

dissolves easily in an alcoholic solution of sodic hydrate, and in an aque 

ous solution of sodic hydrate, if it is hot. Acids precipitate the unaltered 

substance from either of these solutions. When a solution of tetrabrom 

guaiacol in warm 
glacial acetic acid is treated with strong nitric acid, a 

red body is formed which we think is tetrabromorthoquinone. 

Tribromveratrol, C6HBr3(OCH3)2. 

This substance was 
prepared 

from tribromguaiacol made by the action 

of bromine on an alcoholic solution of guaiacol according to Tiemann and 

Koppe.* 4 grams of the tribromguaiacol 
were heated in a flask with a re 

turn condenser with 0.45 gram of sodic hydrate dissolved in about 50 c. c. 

of methyl alcohol and an excess of methyliodide. After heating for about 

an hour the solution was concentrated somewhat on the steam bath, 

when upon cooling a large quantity of white crystals separated. These 

were washed with dilate sodic hydrate to remove any unaltered tribrom 

guaiacol, and then with water ; after which they 
were 

recrystallized from 

alcohol until they showed the constant melting point 86?-87?, when the 

substance was dried in vacuo, and analyzed with the following results : ? 

I. 0.2094 gram of the substance gave by the method of Carius 0.3108 

gram of argentic bromide. 

II. 0.1196 gram of the substance gave 0.1795 gram of argentic bromide. 

Calculated for Found. 

C6HBr3(OCH3)2. I. II. 

Bromine 64.00 63.19 63.87 

* Ber. d. ehem. Ges., XIV. 2017. 
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Properties of Tribromveratrol. ? It crystallizes from hot alcohol in 

long slender slightly branched white needles, which when well developed 
have blunt, perhaps square ends. It melts at 86?-87?. It is easily solu 

ble in benzol, chloroform, acetone, or 
ethylacetate ; soluble in ligroin ; 

somewhat soluble in methyl or ethyl alcohol, or in glacial acetic acid, 

much more soluble in each of these solvents when hot. The best solvent 

for it is hot alcohol. Sodic hydrate does not dissolve it, and does not 

decompose it even when boiling. A warm glacial acetic acid solution 

of tribromveratrol turns bright red, when strong nitric acid is added to 

it. If tribromguaiacol is treated in the same way a similar red color is 

produced, and a 
bright red substance is deposited on 

cooling, which we 

supposed was tribromorthoquinone, but owing to the small yield and the 
late date at which this work was undertaken we are unable to make any 

definite statement in regard to it. We hope that the study of this sub 
stance will be continued in this Laboratory during the coming year. 

Colored Compounds obtained from Substituted Qui?ones by the Action of 
Sodic Alcoholates. 

The work described in this section was undertaken in the hope of 

preparing new hemiacetals derived from the substituted qui?ones, and 

also of throwing 
more 

light 
on the nature of quinhydrone and pheno 

quinone. It was abandoned before it had reached a 
satisfactory conclu 

sion, because of the appearance of two papers by Astre,# in which he 

described substances similar to those made by us ; but we give an account 

of it here, as it has led us to differ from Astre in regard to the consti 
tution of these bodies. 

In the paper f on hemiacetals derived from qui?ones, Grindley and one 
of us state that the first product of the action of sodic phenylate on 

chloranil is a green or black substance, which on 
beating passes rapidly 

into the red dichlordiphenoxyquinone. As it seemed possible that this 

might be a 
diphenylhemiacetal, we spent some time in 

trying to isolate 

it ; but, although 
we succeeded in obtaining a dark green substance in 

the solid state, we were unable to find any method of freeing it from 

the sodic chloride, which (in addition to dichlordiphenoxyquinone) was 

always formed by a 
secondary reaction, since it was very unstable. We 

next turned our attention to the green compound formed by the action 

of sodic methylate on chloranil,X as this from its mode of formation and 

* C. R., CXXI. 326, 530. } These Proceedings, XXX. 430. 

t These Proceedings, XXX. 423. 
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color seemed to be analogous to the phenoxy compound. Here we were 

more successful. A sample of this green product of the action of sodic 

methylate 
on chloranil was washed with equal parts of methyl alcohol 

and water, which did not decompose it so 
rapidly as water alone, then 

with methyl alcohol alone, and finally with benzol. It gave the follow 

ing result on analysis, after it had been dried in vacuo : ? 

0.1810 gram of the substance gave 0.0418 gram of sodic sulphate. 

Calculated for C6Cl402CH3ONa. Found. 

Sodium 7.66 7.48 

Our other analyses pointed to a similar composition for this substance 

and related compounds, but in no other case were we so fortunate as to 

obtain a sample free from sodic chloride. We should not venture to 

publish this single analysis, therefore, if it were not confirmed by the 
results given by Astre, who made a green compound by the action of 

potassic ethylate in ethereal solution upon quinone, which had the for 

mula C6H402KOC2H5, and a similar substance with alcoholic potassic 

hydrate, C6H402KOH. Our attempts to prepare compounds like these 

for analysis have given 
us a 

high appreciation of the experimental skill 

which Astre has shown in purifying these substances. That his com 

pounds are analogous to ours we think can admit of no doubt ; not 

only 
on account of the analyses, but from the method of formation and 

the color. 

Astre, however, does not assign to his compounds the formulas given 

above, but considers that the potassium has replaced one of the atoms 

of hydrogen attached to the benzol ring, so that the substances con 

tain alcohol or water of crystallization, thus: C6H3K02C2H50H and 

C6H3K02H20. His principal 
reason for this is based on his experiment 

with metallic potassium and an ethereal solution of quinone. In this 

case he found that hydrogen 
was given off, and a green compound 

formed having the formula (C6H3KOOH)2C4H10O, which amounts to 

a molecule of dipotassic quinhydrone combined with one molecule of 

ether. The attempt to apply Astre's theory to our compound leads to 

the inadmissible formula C6Cl3Na02CH3OCl, and therefore, if his com 

pounds and ours are similarly constituted, his theory must be abandoned. 

In this case it is necessary to explain his result with metallic potassium 

and quinone in ethereal solution, and this can be done perhaps by sup 

posing 
a very minute quantity 

of water or alcohol to have been present 

in the ether used. This would have given 
nascent hydrogen, which 

would have formed a little quinhydrone ; this quinhydrone then, by act 
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ing 
on the potassium, would give its salt and more nascent hydrogen, 

which would continue the action, until a considerable amount of the 

potassium salt of the quinhydrone had been formed. As quinhydrone 

forms salts with the metal probably attached to 
oxygen,* it is not neces 

sary to assume that the atom of potassium has replaced the hydrogen 
on 

the benzol ring in this case. All these compounds, by their mode of 

formation, marked colors, and slight stability, recall the substances formed 

by the action of sodic alcoholates on various nitro compounds, (such 
as trinitrobenzol,t symmetrical dinitrobenzoic acid,? bromdinitrobenzoic 

acid, and bromdinitrotoluol,?) and we think probably belong to the same 

class. The lamented Victor Meyer had already proposed a 
theory to 

account for these substances similar to that of Astre, since he assumed 

that an atom of hydrogen 
on the benzol ring 

was replaced by sodium in 

these bodies, but it is hard to bring this theory into accord with some of 
the facts published since it was proposed, and the whole subject needs 

further investigation. 
We shall not describe our numerous experiments in regard to these 

colored derivatives of the qui?ones, but content ourselves with simply 

mentioning the substances observed by us. Chloranil gave in addition to 

the green compounds with sodic methylate and phenylate already men 

tioned a similar product with sodic amylate. Trichlorquinone also gave 
a green product with sodic methylate 

or 
amylate. Trichlorquinone, or 

chloranil, gave a blue compound with a 
strong solution of sodic hydrate, 

and we also observed the formation of a blue product from sodic hydrate 
and quinone before the appearance of Astre's paper. With sodic methyl 

ate, or amylate, quinone gave blue substances, undoubtedly similar to the 

ethylate product analyzed by Astre. Hydroquinone gave a faint bluish 

green coloration with sodic hydrate in aqueous solution, and a bluish 

green color when sodic methylate was added to its solution in benzol. 

Action of Iodine and Sodic Hydrate on Chloranilic Acid. 

We had hoped to extend our work to the reduction product obtained 

from the ethyl oxide by Grindley and one of us,|| and accordingly tried 
to reduce the oxide C6Cl2OCH30(OCOC6H5)OCH3 with hydriodic acid 

* Jackson and Oenslager, Am. Chem. Journ., XVIII. 15. 

t Lobry de Bruyn, Kec. Trav. Chirn. Pays Bas, XIV. 89. 

$ Victor Meyer, Ber. d. chem. Ges., XXVII. 3153. 

? Jackson and Ittner, Am. Chem. Journ., XIX. 199. 

|| These Proceedings, XXX. 442. 
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in the way used for the ethyl oxide, but we found that, whereas the 

ethyl compound was easily reduced, as described in the place cited, the 

methyl oxide was not at all affected under the same conditions, and no 

satisfactory result was obtained, even when much higher temperatures 
were used. To the product of one of these experiments, which contained 

unaltered oxide and free iodine, sodic hydrate was added, when a 
yellow 

body separated, which had the smell of iodoform. This observation led 
us to try the action of iodine on an alkaline solution of sodic chloranilate, 

when we found that even at as low temperatures as 50?-60? iodoform 

was obtained. This was 
recognized by its melting point, 119?, its odor, 

its yellow color, and the fact that it crystallized in the hexagonal system, 

although it appeared in stars like snow-flakes instead of the usual hex 

agonal plates. 

The work with the reduction product was 
begun 

so late in the year 

that no definite results were obtained before the close of the Laboratory 
for the vacation. 
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